ABSTRACT Objective: Inpatient hospitalization has been a mainstay of treatment for anorexia nervosa (AN), but decreasing lengths of inpatient stay have prompted the development of alternative care-continuum models. This study characterizes the 6-month outcomes of 71 patients with AN who completed an inpatienttreatment protocol (5 weeks), followed by a day-hospital program (DHP) (3 weeks).
Introduction
Anorexia nervosa (AN) is a debilitating and frequently chronic mental-health problem that affects 0.3-0.5% of the young female population. [1] [2] [3] [4] [5] Historically, treatment of individuals with AN has included lengthy psychiatric hospitalizations, but the duration of inpatient stays for patients with AN has declined sharply in many regions of the country, and the ability to restore patients to normal body weight has decreased accordingly. 6, 7 In response to decreased duration of inpatient stays, we have developed a care continuum for patients with AN that includes inpatient hospitalization followed by a day-hospital program (DHP). In this manuscript, we report on the treatment trajectory of a cohort of 71 patients with AN who were admitted to the inpatient unit and then referred for stepdown care in our DHP.
We recently reported on the development and preliminary evaluation of standardized and evidence-based clinical pathways (or treatment protocols) for the inpatient treatment of persons with AN (n 5 61). 8 Pathways were designed to resolve acute medical problems, interrupt compensatory behaviors, and initiate nutritional rehabilitation, such that patients by discharge were 85% of their ideal body mass index (BMI). Although the majority of treatment completers attained the expected treatment outcomes, patients remained ill at discharge and clearly were in need of continued intensive treatment. In our setting, patients preferably step-down to an in-house DHP, which provides close monitoring and supervised meals in the context of structured daily programming. DHPs for patients with eating disorders began appearing in the early 1980s, in response to an increasingly pressing need for cost-effective, intensive outpatient treatment alternatives to inpatient pro-grams. 9, 10 Published reports from several DHPs have indicated that patients with AN exhibit clinically significant weight gain, albeit at a much slower rate than during inpatient hospitalization, and that DHPs may provide a cost-effective freestanding or step-down approach to management of persons with AN in the current care environment. [11] [12] [13] [14] [15] [16] Several research teams have characterized and examined prediction of the short-and long-term outcomes of patients who received inpatient treatment for AN (see Refs. 1 and 4 for reviews of this literature). In contrast, relatively little is known about the outcomes of patients who complete briefer hospitalization stays and then step-down to brief stays in DHPs, although this combination of inpatient and intensive outpatient care is becoming an increasingly frequent treatment trajectory in the current care environment. One other report in the literature 14 presented short-term outcomes for adult female patients with AN (49 syndromal and 10 subsyndromal) who completed inpatient hospitalization and then stepped down to a DHP. Patients were discharged from inpatient after an average of 48.7 days and at an average weight of 88.7% of their ideal. Patients then completed an average of 42.6 days in a DHP that operated 7 days a week. Howard et al. 14 classified 24% of their patients as treatment failures at DHP discharge, secondary to readmission to inpatient or a discharge from DHP against medical advice, indicating that a significant subset of patients responded poorly to the inpatient-DHP care continuum. Longer duration of illness and amenorrhea, as well as lower weight at inpatient admission and discharge, significantly increased the likelihood of failing treatment. Nonsignificant predictors of note included inpatient LOS and rate of weight gain, the presence of comorbid conditions, and AN subtype.
The present study aims to characterize and predict the short-term outcomes of inpatients with AN who are discharged to a DHP program in a more psychologically, medically, and nutritionally compromised state than has been reported in the research literature to date. After specifying replicable outcome criteria for patients on DHP discharge in our setting, we examine predictors of patient outcome, both upon DHP discharge and at 6 months after DHP discharge for the subset of patients who continued to receive treatment within our system of care. Potential predictors include all available clinical, historical, medical, psychological, and motivational variables. This work complements and extends the work of Howard et al. 14 The length of stay in our inpatient and DHP settings was significantly shorter (33.61 and 22.03 days, respectively), and our DHP operated 5 days a week (rather than seven). Moreover, our sample included both adult and child full-syndrome patients, and we were able to examine several novel predictors of short-term outcome (e.g., psychological, motivational, and historical variables). We also examine prediction of outcomes not only at DHP discharge but also 6 months after DHP discharge.
Method

Participants
The sample consisted of 71 of the 74 unique patients who were admitted consecutively to the inpatient unit with a primary AN diagnosis and then discharged to the DHP program between January 2000 and December 2001. Two patients were excluded because they dropped out on the first day of the DHP program, and one patient was excluded because extreme diuretic misuse resulted in uninterpretable weights throughout treatment. Inpatient data from 32 of the 71 patients included in the current sample (45.07%) were included in our previous study, 8 but that study did not report any DHP data. Approval for the current project was obtained from the Biomedical Review Board of the University of Pittsburgh.
Treatment
Patients were placed on clinical pathways on the inpatient unit according to AN subtype: 63.2% were placed on the restricting-AN pathway and 36.8% were placed on the bulimic-AN pathway. The inpatient treatment program and its outcomes are described in detail in our prior work. 8 The DHP offers 32 h of treatment from Monday to Friday, including two supervised meals and one snack each day. Close medical monitoring and nutritional counseling are mainstays of treatment, and the milieu is informed predominantly by cognitive-behavioral and dialectical-behavioral approaches. The primary treatment modality is group therapy, and pharmacotherapy is provided as indicated. Family therapy also is provided, particularly for patients under the age of 18. Diagnostic Information. The nurse clinical manager (JAG) of the eating-disorders unit oversaw the assignment of DSM-IV clinical diagnoses on the basis of individual interviews with patients upon admission to and discharge from the inpatient unit. Diagnoses were not reassessed on DHP discharge, given the brevity of treatment. Interviews during inpatient treatment were conducted either by the nurse manager or by a psychiatrist on the unit. Behavioral symptoms of AN, such as binge eating, purging, and ritualized eating behaviors, also were assessed during the interviews, which allowed classification of AN subtype as either purging or restricting (i.e., AN-P or AN-R) for each patient. Although interviews were conducted in a clinical rather than a research context, the assessment clinicians were well-trained and expert in the ascertainment of eating disorders diagnoses. Female patients of menarcheal age are not required to exhibit amenorrhea to receive an AN diagnosis on our unit, consistent with literature suggesting that this criterion is unnecessary and arguing that it should be dropped in DSM-V.
20,21
Other Clinical Information. Historical and demographic information were obtained from patient charts at admission. Clinical staff monitored and recorded weight throughout both inpatient and day-hospital treatment. On inpatient discharge, the nurse manager rated each patient's commitment to treatment on an 11-point scale, where 0 5 ''opposed to treatment throughout treatment; not committed to treatment and recovery at any point,'' and 10 5 ''determined to make use of program throughout treatment; no ambivalence about recovery or treatment.'' Information on behavioral symptoms at the time of day-hospital discharge was obtained from clinician notes for a patient's final week in day hospital.
Data Preparation and Analyses
Data were complete for all variables, except for those based on the self-report questionnaires. Missing data were imputed using the Expectation-Maximization algorithm, and out-of-range estimates were replaced with the most extreme score possible for that variable. Little's test suggested that the missing data were missing completely at random, v The distributions of the majority of the variables were markedly skewed and could not be transformed to normality without discretizing the variables. Thus, all reported analyses employ nonparametric statistical methods (e.g., Mann-Whitney, Wilcoxon, McNemar, and Chi-Square tests), except as noted below. Means and standard deviations are presented in the text and tables, however, to maximize comparability with other reports. All reported p-values are based on two-tailed tests. All analyses were conducted with both the full sample (n 5 71) and with the subset of patients (n 5 37) who continued to receive treatment in our system of care after DHP discharge. The pattern of results was similar, so only the former set of analyses is reported in this paper.
Logistic regression was used to evaluate the relative and cumulative predictive power of the significant predictors of outcome at 6 months after DHP discharge. Inpatient length of stay was log-transformed to correct positive skew. The EDE Global score was skewed negatively, but its reflection could be log-transformed (and rereflected) to normality. Number of previous hospitalizations was skewed severely and could not be transformed to rough normality. Thus, this variable was discretized, by assigning values of zero (if no prior hospitalizations), one (if one prior hospitalization), or two (if two or more prior hospitalizations).
Results
Demographic and Clinical Characteristics of Sample on Inpatient Admission
The majority of participants were female (93.0%), Caucasian (98.6%), and single (95.7%); average age was 18.40 years (SD 5 5.92). No prior psychiatric hospitalizations were reported by 59.2%, and 28.2% reported two or more previous hospitalizations. Patients reported an average symptom duration of 3.41 years (SD 5 4.06). Restricting AN was diagnosed in 63.4%, whereas 36.6% were diagnosed with binge-eating/purging AN. Table 1 presents additional clinical information for the full sample on inpatient admission. Average scores on the EDI-2, EDE-Q, and BDI-2 at inpatient admission were similar to those for comparable samples of inpatients with eating disorders. 14, 23, 24 Pre-Post Inpatient Treatment Changes
The average LOS on the inpatient unit was 33.61 days (SD 5 17.13, median 5 28.0). Patients gained an average of 1.46 kg per week (SD 5 0.55) during inpatient hospitalization; they gained an average of 1.38 kg during the first week (SD 5 1.10). Table 1 presents changes in BMI, percent-ideal BMI, questionnaire data, comorbid diagnoses, medication usage, and medical problems. Note that the increase in the number of Axis I diagnoses during inpatient treatment reflects unit policy to defer additional diagnoses until after patient stabilization and the initiation of renutrition, unless pre-existing information about the patient is available. The average treatment commitment rating at inpatient discharge was 5.11 (SD 5 2.13). 
Prediction of DHP Outcome from Inpatient Information
Outcome classification criteria at DHP discharge were based on weight and the presence of compensatory behaviors, two commonly utilized criteria included in the definition of short-term recovery. 26 To be classified as exhibiting either an excellent or good outcome, patients could not be losing more than one-third a pound per week, as our clinical experience has suggested that even minimal weight Notes: SSRI, selective serotonin reuptake inhibitors; BMI, body mass index. a Weight (kg)/height 2 (m). b Absolute body mass index divided by the median body mass index for a given age and sex, as specified on Centers for Disease Control 22 growth charts. c The nurse clinical manager (J.A.G.) of the eating-disorders unit oversaw the assignment of DSM-IV clinical diagnoses on the basis of individual interviews with patients at admission to and discharge from the inpatient unit.
d Major depressive disorder with or without psychotic features, depressive disorder NOS, dysthymia. e Obsessive-compulsive disorder, generalized anxiety disorder, panic disorder, post-traumatic stress disorder, social phobia, specific phobia, anxiety disorder NOS.
f The specific medical problems included in the first five categories of Axis III problems are listed in Table 5 below-average categories were collapsed into an intermediate category for these analyses. Table 3 presents descriptive information for patients in the three outcome categories for all significant and trendlevel predictors. Nonsignificant predictors of note included the presence of comorbid mood or anxiety disorders, medication regimen or medical problems, inpatient LOS, AN subtype, and clinician ratings of treatment commitment on inpatient discharge.
Prediction of 6-Month Outcome Classifications
Treatment within our hospital system after DHP discharge, 52.1% of the patients (n 5 37) continued treatment within our hospital system, whereas the remaining patients received care elsewhere after DHP discharge. Patient outcomes were classified as unsatisfactory (n 5 19, 51.35%) 6 months after DHP discharge if patients had been referred by their individual clinician in the eating-disorders program to a higher level of care (i.e., an intensive outpatient, day hospital, residential, or inpatient program). Such referrals occurred because of significant weight loss, regular use of compensatory behaviors, medical instability, or significant suicidal intent. Thus, this criterion ensured that all patients with clearly unsatisfactory outcomes were classified appropriately. Otherwise, patient outcomes were classified as satisfactory (n 5 18, 48.65%). Table 4 presents all significant and trendlevel differences between these two groups on all variables that were available from either inpatient or DHP treatment.
A forward-stepwise logistic-regression method using the Wald score as an entry criterion was used to select variables for inclusion in the model from the pool of six potential predictors. To avoid multi- 2 indicated that the model accounted for 50.5% of the variability in outcome status. Variables were retained in the final model if they accounted for significant variability in outcome status above and beyond that accounted for by previously retained variables. Number of prior hospitalizations and change in weight during the first 5 days after inpatient discharge were retained in the final model, Wald statistics 5 6.041 and 6.597, p \ .05, respectively. These two variables correctly predicted the outcome status of 17 of the 18 patients (94.4%) with satisfactory outcomes and 16 of the 19 patients (84.2%) with unsatisfactory outcomes. Cutoff scores that optimized the relative risk of an unsatisfactory outcome were computed for both significant contributors to the multivariate model. These computations indicated that patients who previously had been hospitalized two or more times were 6.3 times more likely to show an unsatisfactory outcome and those patients who gained less than a pound in the first 5 days after inpatient discharge were 4.2 times more likely to show an unsatisfactory outcome.
Conclusion
The current investigation aimed to provide a comprehensive depiction of the short-term outcomes of a sizeable sample of patients with AN (n 5 71) who completed a care continuum designed in response to decreasing lengths of inpatient stay. Patients completed a standardized and evidence-informed inpatient-treatment protocol for 5 weeks, followed by a DHP for 3 weeks. Our findings document that most patients can meet modest inpatient goals during a relatively brief inpatient stay, but they remain acutely ill upon discharge and are in need of continued intensive care. Nevertheless, the integrated combination of inpatient hospitalization and DHP is sufficient to provide excellent shortterm outcomes for a sizeable subsample of patients who have not been hospitalized previously and who continue to gain weight after inpatient discharge. Unfortunately, however, the care continuum is less effective for patients with more chronic AN who do not gain weight after inpatient discharge. Finally, outcome classification at 6 months after completion of inpatient and DHP can be predicted extremely well by the combination of number of prior hospitalizations and amount of weight gained in the first few days after inpatient discharge.
Inpatient Hospitalization Outcomes
The findings of this investigation replicate those we reported in an earlier study. 8 Patients were 85% of their ideal BMI by the end of inpatient hospitalization, having gained an average of almost 1.5 kg per week. Acute medical problems had resolved, the use of compensatory measures had ceased, and several self-reported psychological aspects of the illness had improved, including the urges to restrict and engage in bulimic behaviors, as well as depressive symptoms. Nutritional rehabilitation was far from complete on inpatient discharge, and significant medical problems persisted. Moreover, patients' self-reported body dissatisfaction remained unchanged, and significant de- creases in other aspects of AN psychopathology were smaller in magnitude than the reductions observed in investigations evaluating longer interventions. 23, 24, [27] [28] [29] [30] Clinician ratings also indicated that the average patient showed marked ambivalence about treatment and recovery at inpatient discharge. Thus, it is critical to continue intensive treatment and to examine outcome trajectories after inpatient discharge.
Day Hospital Program Outcomes
Although patients were still acutely ill on admission to DHP, 35.2% of the patients at DHP discharge were classified as showing an excellent outcome. Predictor analyses indicated that these patients were more likely to be younger, with fewer previous hospitalizations and a shorter duration of illness; showed a higher weight at inpatient discharge; and reported less psychological distress at inpatient discharge. Thus, a subset of patients does very well with inpatient care, followed by an average of three additional weeks in DHP.
This encouraging finding does not obviate the fact that 23.9% of the patients were classified as exhibiting an unsatisfactory outcome at DHP discharge. Predictor analyses indicated that these patients tended to be older, had more chronic AN, weighed less at inpatient discharge, and reported greater psychological distress at inpatient admission and discharge. Thus, this particular care-continuum model clearly is inadequate to avert treatment failure for these patients, consistent with numerous reports that have documented high rates of treatment failure for this subpopulation, as well as protracted recovery trajectories. Additional work is needed to consider further how best to adapt treatment planning for patients with chronic AN, which might or might not involve pressing for longer length of inpatient stay.
A comparison of the findings observed in the present study and in the study conducted by Howard et al.
14 reveals two notable points of convergence, even though our DHP operated only 5 days a week (rather than seven) and the average length of stay in our inpatient and DHP was considerably briefer. First, Howard et al.
14 also classified 24% of their patients as treatment failures after completing inpatient treatment and then DHP, reinforcing our observation that a significant subset of patients respond poorly to the inpatient-DHP care continuum. Second, the pattern of predictors of outcome for the two care-continuum models was similar across the two studies. Overlapping predictors included duration of illness and weight at inpatient admission (at a trend level in our study) and discharge. Nonsignificant predictors that emerged across the two samples included inpatient LOS and rate of weight gain, comorbid conditions, and AN subtype. Overall, therefore, the present study replicated and extended the previous outcome data and pattern of predictors.
Of the 37 patients (52.1% of our total sample) who continued to receive treatment in our system after DHP discharge, 51.4% were referred back to a higher level of care within 6 months. The high percentage of treatment failures is of concern, but perhaps indicative of AN treatment outcomes in our current care climate, as well as consistent with reports documenting a protracted course of recovery for many patients with AN. 31 Univariate predictor analyses documented that numerous individual factors were associated with favorable outcomes including younger age, fewer previous hospitalizations, higher inpatient admission weights, higher staff ratings of treatment commitment at inpatient discharge, less severe eating-related psychopathology on inpatient admission and discharge (at trend levels), continued weight gain immediately after inpatient discharge and throughout the DHP. Importantly, multivariate analyses revealed that the best predictors of treatment outcome 6 months after DHP discharge were number of prior psychiatric hospitalizations for an eating disorder and weight change in the first 5 days after inpatient discharge. Multivariate prediction of outcome on the basis of only these two variables was excellent and afforded accurate prediction of outcome status for almost 90% of the patients.
The current investigation has several significant strengths, including the study of a sizable sample of full-syndrome patients with AN who received best-practice treatment in inpatient and then dayhospital settings. In the current care environment of increasingly abbreviated inpatient stays, this treatment trajectory is becoming more common, but we are aware of only one other report 14 presenting outcome information for patients who complete this treatment sequence. Nevertheless, significant limitations also are evident in the present work. Most notably, it was not possible to use structured diagnostic interview procedures to ascertain clinical diagnoses. Additionally, we were unable to obtain information on 6-month outcomes for patients who completed inpatient and day-hospital treatment but then received continuing treatment in other facilities. In spite of these weaknesses, however, the current work provides a novel and informative addition to the AN treatment-outcome literature.
Conclusions and Implications
The findings in the current study reinforce other findings in the literature in suggesting that the weights at which patients are admitted to and discharged from inpatient be increased, as weight at both time points is a strong correlate of short-term outcome. 14, 32 Young patients who previously have not been hospitalized were more likely to show positive short-term outcomes. Thus, these data suggest the importance of treating these patients aggressively. Conversely, efforts to develop interventions for older patients and those who are refractory to front-line interventions also are of paramount importance.
Eating-related psychological aspects of AN, such as dietary restraint and body dissatisfaction, merit closer consideration in future work and when considering inpatient LOS. Data from our center reported previously 8 and in the present study revealed nonsignificant or negligible drops in these indices during hospitalization. These are anomalous findings in the AN inpatient treatment-outcome literature 23, 24, [27] [28] [29] [30] that may be attributable to the shorter duration of inpatient stays or to the lower weights at which inpatients were discharged. These findings, in concert with the relationships between AN psychopathology and short-term outcome that emerged in the present study, are consistent with observations that patients diagnosed with AN may be particularly vulnerable during the period when there has been some physical recovery, but before substantial psychological improvement has occurred. 33 Consequently, as we may be discharging patients to DHP during this period of heightened vulnerability, work is needed to determine the degree of improvement in AN psychopathology that is consistent with the likelihood of a continuing trajectory of recovery after discharge to a less intensive level of care.
Both average weight gain per week during DHP and weight change in the first 5 days after inpatient discharge emerged as strong predictors of outcome status 6 months after DHP discharge, with the latter emerging as one of the two best predictors of outcome status in multivariate analyses. In contrast, neither comparable index of weight gain during inpatient hospitalization predicted outcome. This pattern of results suggests that the first few days after inpatient discharge may be a high-risk period, presumably secondary to the sharp reduction in structure, support, and supervision provided by the inpatient milieu. Although weight change during this period may be little more than a proxy for other variables, it also may be an early and partly independent signal of later treatment failure. Unlike other predictors of short-term outcome, such as duration of illness, weight on inpatient admission and discharge, and psychological variables, weight change during the first few days after inpatient discharge is potentially amenable to intervention. A comprehensive examination of the problematic circumstances that patients, families, and staff encounter during this time period, followed by structured provision of this information and necessary training in the implementation of effective solutions to commonly encountered difficulties, might help to avert treatment failure among some patients.
Overall, the present study has provided preliminary support for a care-continuum model of treatment for patients diagnosed with AN in an era in which inpatient length of stay has declined sharply, particularly for younger patients who have not been hospitalized previously, who are admitted to and discharged from inpatient at higher weights, who endorse less AN psychopathology on inpatient admission and discharge, who exhibit a greater commitment to treatment and recovery, and who continue to gain weight after inpatient discharge. Future research should explore alternative treatment options for patients with chronic AN and continue to develop and evaluate methods to address the psychological aspects of AN, to enhance motivation to change, and to improve rates of weight gain immediately after inpatient discharge. Characterizing and predicting the longterm outcomes associated with this care-continuum model also should be a priority, as we need to determine whether a subset of patients continues to succeed in the long term and to evaluate whether the pattern of predictors changes as a function of time since DHP discharge.
